Orotic aciduria due to arginine deprivation: changes in the levels of carbamoyl phosphate and of other urea cycle intermediates in mouse liver.
The orotic aciduria induced in mammals by arginine deprivation is believed to result from accumulation of carbamoyl phosphate in liver, but this accumulation has never been demonstrated in vivo during arginine deprivation. There has been disagreement even on the basal levels of carbamoyl phosphate. In this report we show, using an improved assay, that the hepatic level of carbamoyl phosphate is very low (less than 1.3 nmol/g) in the fasted mouse or after a meal containing a mixture of amino acids including arginine, and that it increases dramatically (up to 180 nmol/g liver) after a meal without arginine. We estimated a fast turnover for carbamoyl phosphate, and we found a marked correlation between liver carbamoyl phosphate and urinary orotate, and also between urinary orotate and intake of an arginine-free diet. These results support the hypothesis that accumulation of carbamoyl phosphate in liver mitochondria, its efflux from this organelle and its utilization by the cytosolic pyrimidine pathway cause the orotic aciduria of arginine deprivation. We assayed liver acetylglutamate (the activator of carbamoyl phosphate synthesis) and several intermediates of the urea cycle and found that low levels of ornithine partly explain the accumulation of carbamoyl phosphate during arginine deprivation. However, acetylglutamate and citrulline were increased, and the potential significance of these changes is discussed.